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ABSTRACT
Objectives s To evaluate the effects of a person-centered and integrated care and 
support service for community-living older adults (‘Embrace’) on patient-reported 
outcomes at 12 months. 
Design s Randomized controlled trial.
Setting s Fifteen general practitioner (GP) practices in the Netherlands. 
Participants s Older adults (≥75 years, n=1456) registered with participating GPs were 
included (49% response) and stratified into three risk profiles: Robust, Frail, and Complex 
care needs, and randomized to Embrace (n=747) or care as usual (CAU, n=709). Follow-up 
measurements were completed by 1131 participants (Embrace: 76%; CAU: 79%).
Intervention s Embrace is based on the Chronic Care Model and a Population Health 
Management model and provides person-centered and integrated care and support to 
community-living older adults. The intensity and focus of care and support depends on 
the risk profile. 
Measurements s Outcomes were recorded in the domains ‘Health,’ ‘Wellbeing,’ and 
‘Self-management.’ The EuroQol-5D-3L and visual analogue scale were used for the 
domain ‘Health,’ as were the INTERMED for the Elderly Self-Assessment, Groningen 
Frailty Indicator, and the Katz-15. The Groningen Well-being Indicator and two quality of 
life questions measured ‘Wellbeing.’ The Self-Management Ability Scale version 2 and 
Partners in Health scale for older adults (PIH-OA)  were used for ‘Self-management.’ 
Data were analyzed with multilevel mixed model techniques using intention-to-treat 
and complete case analyses, for the whole sample and per risk profile.
Results s No major differences were found between Embrace and CAU, apart from 
some minor effects. Embrace participants showed a significantly greater improvement 
on the PIH-OA Knowledge subscale (95% CI 0.12 to 0.85, p=0.009, effect size (ES)=0.14), 
but a greater deterioration in overall activities of daily living (ADL) (95% CI 0.00 to 
0.31, p=0.047, ES=0.10) and physical ADL performance (95% CI 0.02 to 0.16, p=0.011, 
ES=0.13) compared to CAU. This heterogeneous picture was also found in the risk 
profiles. Complete case analyses showed comparable results. 
Conclusion s This study found no clear benefits to receiving person-centered and 
integrated care and support for twelve months for the domains health, wellbeing, and 
self-management in community-living older adults. 
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INTRODUCTION
Older adults prefer to age in place and to participate in society.1-3 However, this preference 
is compromised by age-related health problems,4,5 leading to an increasing level of 
dependency and service-use, a growing sense of loss of control and insecurity, and the 
threat of ultimate relocation to an institution.6-9 The challenge is to stimulate aging in place 
and to support older adults so that they can better deal with the negative consequences of 
ageing.6,7 The current healthcare systems are insufficiently able to address these challenges 
for many aging individuals and need to be reorganized in such a way that they promote 
aging in place.10 
A model of increasing importance and popularity in healthcare reform is the Chronic 
Care Model (CCM).11-13 The CCM addresses the needs of chronically ill patients by offering 
comprehensive, person-centered, proactive, and preventive care and support. It encourages 
patients to be informed and activated, thereby helping them deal with the consequences of 
their diseases.14 Two randomized controlled trials on the CCM targeted older adults, but both 
have limitations regarding their study populations.15,16 In order to provide care and support 
to the total community-living population of older adults, the CCM can be combined with a 
Population Health Management (PHM) model. PHM models assess an entire population in 
a community and not just those in need of urgent care. PHM-based care and support can be 
targeted to individual needs by classifying population subgroups into risk profiles.17 
Embrace is an integrated care service based on the complete CCM and a PHM model (Kaiser 
Permanente [KP] Triangle)13 targeting all community-living older adults.18 Embrace’s goal is 
to support older adults to age in place by providing person-centered, integrated, proactive, 
and preventive care and support. Embrace classifies older adults into three risk profiles 
based on the complexity of their care needs19 and their level of frailty.20,21 Care and support 
are tailored to the risk profile and the needs of the older adults. A qualitative study of 
Embrace has already showed promising results.6
In this study, we intend to evaluate the effectiveness of Embrace on patient-reported 
outcomes. We considered these outcomes important to aging in place and to participation 
in society. They are related to the domains ‘Health,’ ‘Wellbeing,’ and ‘Self-management.’ 
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METHODS
Study design and setting
We conducted a randomized controlled trial (RCT) with stratification into risk profiles and 
balanced allocation to the intervention (Embrace) or care as usual (CAU) groups, within 
general practitioner (GP) practices. The RCT was performed in three semi-rural municipalities 
in the province of Groningen (in the northern Netherlands). Participants were followed for 
twelve months between January 2012 and March 2013. The Medical Ethical Committee of 
the University Medical Center of Groningen has assessed the study proposal and concluded 
that approval was not required (Reference METc2011.108). All participants gave informed 
consent. The study protocol has been published previously.18
Study population and procedure
First, we invited all GPs working in the three municipalities to participate in the study. 
Recruitment stopped after fifteen GPs – proportionally distributed according to the size of the 
municipalities – agreed to participate as they had enough eligible participants to obtain the 
sample size needed. Next, community-living older adults aged 75 and over who were registered 
with one of the participating GPs were invited to participate. Exclusion criteria at baseline 
were long-term admission to a nursing home, receiving an alternative type of integrated care, 
or participating in another research study. Eligible participants received a letter from their 
GP with general information about Embrace and the study. After having provided informed 
consent, participants completed self-report questionnaires at baseline (T0: Oct-Dec 2011) and 
twelve months after starting (T1: Jan-March 2013), with support by a family member, friend or 
volunteer if needed. We sent reminders to non-respondents, followed by telephone calls to the 
persistent non-respondents. Respondents who submitted questionnaires with missing values 
were called by help desk assistants or visited by volunteers to complete the missing items. 
Stratified randomization and blinding
We stratified participants into three risk profiles, using results of the baseline assessment 
of complexity of care needs (measured using the INTERMED for the Elderly Self-Assessment 
[INTERMED-E-SA])19 and the level of frailty (measured using the Groningen Frailty Indicator 
[GFI]).20 These risk profiles are ‘Complex care needs’ for participants with complex care 
needs and at risk for assignment to a hospital or nursing home (INTERMED-E-SA≥16), ‘Frail’ 
for participants at risk of complex care needs (INTERMED-E-SA<16 and a GFI≥5), and ‘Robust’ 
for participants at risk for the consequences of aging (INTERMED-E-SA<16 and GFI<5). 
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After stratification, we performed an anonymized, computerized balancing process within 
each GP practice to equally distribute participants to Embrace or CAU, taking into account 
predetermined patient characteristics deemed capable of affecting intervention outcomes.22 
Intervention: Embrace
Embrace (in Dutch: SamenOud [aging together]) is a person-centered and integrated care 
service for community-living older adults. A multidisciplinary Elderly Care Team – consisting 
of a GP, a nursing home physician,23 and two case managers (district nurse and social worker) 
– provides care and support to older adults.18 
The intensity, focus, and individual or group approach of the care and support depended 
on the participant’s risk profile. We invited all participants to follow a self-management 
support and prevention program focusing on staying healthy and independent for as long 
as possible. The program included regular Embrace community meetings, in which self-
management abilities were encouraged and during which local healthcare and welfare 
organizations provided information on health maintenance, physical and social activities, 
and dietary recommendations. In addition, frail people and those with complex care needs 
received individual support from a case manager. They jointly developed an individual care 
and support plan targeting all health-related problems, which had to be agreed upon by 
the Elderly Care Team before implementation. The case managers monitored changes in 
the medical, psychosocial, or living situation, and navigated the plan’s delivery. The Elderly 
Care Team discussed and evaluated the participants’ health status and social situation in 
monthly meetings. If necessary, they took proactive steps in dialogue with participants to 
prevent deterioration. People with a ‘Robust’ profile were encouraged to contact the team 
in the event of changes in their health or living situation. Details of the implementation of 
Embrace have been published in the study protocol.18
Care as usual
The control group received care as usual as provided by their GPs and local health and 
community organizations. Municipalities are in charge of social care, disease prevention, and 
health promotion. Once a health problem is found, patients enter the health care system – 
in most cases with a visit to their GP. GPs act as gatekeepers for specialized services in the 
Dutch healthcare system: patients need a referral to enter specialized medical care. The mean 
number of GP visits increases with age from six visits per year at age 45-64 to fifteen visits per 
year for people aged 75 years and older 24, and a regular GP visit takes about ten minutes.25
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Patient-reported primary and secondary outcomes
We used eight different questionnaires to assess patient-reported outcomes in three domains: 
‘Health,’ ‘Wellbeing,’ and ‘Self-management,’ with primary and secondary patient-reported 
outcomes differing per risk profile, as we expected problems to vary per profile (see Table 1).18
TABLE 1 s Primary and secondary measurement instruments per risk profile 
Complex care needs Frail Robust
Primary Secondary Primary Secondary Primary Secondary
Health
EQ-5D-3L X X X
INTERMED-E-SA X X X
GFI X X X
Katz-15 X X X
Wellbeing
GWI X X X
QoL X X X
Self-management
SMAS-30 X X X
PIH-OA X X X
EQ-5D-3L = EuroQol-5D-3L; GWI = Groningen Well-being Indicator; Katz-15 = Modified Katz ADL index; PIH-OA = 
Partners in Health scale for older adults; QOL = quality of life; SMAS-30 = Self-Management Ability Scale version 2.
Health 
The ‘Health’ domain included the outcomes ‘Health status,’ ‘Complexity of care needs,’ 
‘Level of frailty,’ and ‘Limitations in Activities of Daily Living (ADL).’ We measured Health 
status using the EuroQol-5D three-level version (EQ-5D-3L), which is a short self-report 
questionnaire measuring health in five dimensions 26,27. Besides, the EQ Visual Analogue 
Scale (EQ-VAS) was administered.28
We measured Complexity of care needs using the INTERMED-E-SA, which includes twenty 
questions in the biological, psychological, social, and healthcare domains.19
We measured	 Level	of	 frailty	 in the physical, social, cognitive, and psychological domains 
with the GFI self-report version (fifteen items).20
We measured Limitations in ADL using the Katz-15, which measures independence in six 
physical ADLs (PADL), seven instrumental ADLs (IADL), and two additional ADL items. We 
calculated ADL performance as the total number of disabilities.29 Subscale scores were 
calculated for PADL and IADL. 
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Wellbeing
The ‘Wellbeing’ domain included ‘Wellbeing’ and ‘Quality of Life’ (QoL). Wellbeing was 
measured using the Groningen Well-being Indicator (GWI), covering eight sources of 
wellbeing in daily experiences: enjoying eating and drinking, sleeping and resting well, 
having good relationships and contacts, being active, managing oneself, being oneself, 
feeling healthy in body and mind, and living pleasantly. Participants had to indicate whether 
each source of wellbeing was important to them and, if so, whether they were satisfied with 
that source. The Well-being Satisfaction Score is the number of important sources divided 
by the number of satisfactory sources.30
We assessed QoL using two items derived from the self-perceived health questions of the 
RAND-36.31 The first item measured self-rated QoL, while the second item compared the 
current self-rated QoL with QoL a year earlier. Both questions are rated on a 5-point scale 
ranging from 1 to 5. 
Self-management
The ‘Self-management’ domain included ‘Self-management ability’ and ‘Self-management 
knowledge and behavior’. We assessed Self-management	ability using the Self-Management 
Ability Scale (SMAS-30) version 2, which contains thirty items and six subscales. The total 
SMAS score was calculated as the average of the subscale scores.32,33
We measured Self-management knowledge and behavior with the culturally adapted and 
validated version of the Partners in Health scale (PIH):34 the PIH scale for older adults (PIH-
OA).35 The PIH-OA includes three subscales measuring eight items on an 8-point scale. 
Originally, we defined the PIH as a secondary outcome measurement for quality of care. 
However, the new, adapted version – PIH-OA – measures self-management and is therefore 
included in the present study. 
Sample size
We used the primary outcome Health status (EQ-VAS) to calculate the sample size needed.18 
We considered a change in outcome of six points (SD 14 points) on the EQ-VAS of participants 
in the smallest sample, i.e. the risk profile ‘Frail,’ clinically relevant. With a power of 80% 
(α=0.05, two-sided), a total number of 1062 older adults had to be included in the analysis. 
Taking into account an estimated non-response rate of 30% and a loss-to-follow-up rate of 
30%, 2178 patients had to be invited to participate. 
90 s CHAPTER 5
Statistical analyses
Differences between respondents and non-respondents were tested using Chi-square tests 
for categorical variables and t-tests for continuous variables. Differences in reasons for 
dropout in the intervention and control groups were tested using Chi-square tests. 
We assessed differences in change between the intervention and control groups using 
multilevel analyses with regression coefficients (B) with 95% confidence intervals (CI) at 
α=0.05 (two-sided), with adjustment for age and sex. Individual measurements (difference 
scores between T0 and T1) were included as the first level and GP practices as the second 
level. We estimated the clinical relevance of the effects using Cohen’s effect sizes (ES) 
for statistically significant differences (p<0.05), with an ES of ≥0.20 reflecting a clinically 
relevant difference.36,37 
We performed intention-to-treat (ITT) analyses38 for the whole sample and per profile. 
Missing data were imputed at item level by multiple imputation using Bayesian techniques,39 
generating twenty imputed datasets and using group, risk profile, GP, sex, age, marital 
status, living situation, educational level, income, and receiving help with completing the 
questionnaire as covariates of the missing predictor models. Missing scale scores due to loss 
to follow-up were imputed using the mean change of deterioration of completed cases, as 
we assumed that older adults deteriorate over time.40 This process was performed per risk 
profile for each scale. ITT outcomes were compared with those of complete case analyses 
including participants having both T0 and T1 measurements.41 
We performed all analyses using SPSS Statistics version 23.0 and used Mplus version 7.1 to 
impute the data. 
RESULTS
Participants
Figure 1 presents the flow of participants in the study. We included 1456 of the 2988 eligible 
older adults in the study and analyses (48.7%). The main reasons for not participating 
included having or having a partner with poor health, good health, questionnaire length, 
and lack of interest. Non-respondents differed from respondents (all p-values <0.01) 
regarding gender (more women declined to participate), age (older participants consented 
less often), and degree of urbanization (more rural participants declined to participate). 
Table 2 shows the baseline characteristics of participants. There were no statistically significant 
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93 Effects of Embrace s
differences in the baseline characteristics between Embrace and CAU. After twelve months, 
561 (75.3%) Embrace recipients and 570 (77.0%) CAU recipients completed the follow-up 
questionnaire. Dropouts (n=325, 22.3%) were significantly (all p-values <0.01) older, more frail, 
with more complex care needs, and with poorer health. There were no significant differences 
in dropout rates between Embrace and CAU for the whole sample and per profile.
Differences in effects between Embrace and CAU
Whole sample
We found no clear beneficial effects of Embrace in the whole sample as compared to 
CAU. Regarding the Health domain, Embrace participants showed a significantly greater 
deterioration in ADL and PADL performance compared to CAU – although the trivial effect 
size indicated that this difference was not clinically relevant. We found no differences in the 
changes observed between Embrace and CAU regarding	Wellbeing	outcomes. Regarding 
Self-management, Embrace participants showed a significantly greater improvement in the 
‘Knowledge domain of self-management knowledge and behavior’ compared to CAU, but 
this difference did not reach clinical relevance (Tables 3 and S1). 
Complex care needs 
We found no significant differences in the changes observed in the domains Health 
and Wellbeing	 after twelve months between Embrace and CAU. However, there was a 
significant and clinically relevant difference in change in the Self-management outcome 
‘Self-management abilities,’ ‘Self-efficacy beliefs,’ and ‘Investment behavior’, as Embrace 
participants performed worse after twelve months, whereas those in CAU showed a small 
improvement (Tables 3 and S2). 
Frail 
We found no differences in the change observed between Embrace and CAU regarding 
Health and Wellbeing,	but Embrace participants did show a significantly greater improvement 
in the ‘Self-management knowledge and behavior’ Self-management outcome, as well as in 
its ‘Knowledge’ domain, compared to CAU (Tables 3 and S3). 
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Robust 
We found no significant differences in the Health domain, except for significantly worse 
ADL performance compared to CAU – although this difference was not clinically relevant. 
Furthermore, Embrace participants showed a significantly larger deterioration in the 
Wellbeing outcome ‘QoL comparison item’ compared to CAU, but this difference was not 
clinically relevant either. We found no differences in the changes observed between groups 
regarding Self-management (Tables 3 and S4).
Missing data and sensitivity analyses 
Missing scale scores ranged from 0.0% to 12.7%, with 37 of the 42 scales and subscales 
having less than 5.0% missing values. Sensitivity analyses with complete cases showed the 
same pattern of results, except for 1) a significant deterioration in PADL performance of the 
complex Embrace participants, and 2) a no longer significant – but still clinically relevant – 
improvement on the total PIH-OA score for the frail Embrace participants (Tables S5-S9). 
DISCUSSION
This stratified randomized controlled trial (RCT) examined the effects of a person-centered 
and integrated care service for older adults, ‘Embrace,’ based on the Chronic Care Model 
(CCM) and a Population Health Management (PHM) model. We found no clear effects after 
receiving twelve months of care and support by Embrace on health, wellbeing, and self-
management in community-living older adults. 
Interpretation of findings
The care and support offered by Embrace had fewer beneficial effects – and sometimes 
even adverse effects – on the domains Health, Wellbeing, and Self-management than we 
anticipated, which confirms the heterogeneous outcomes previously reported. We only 
found two CCM-based RCTs which targeted older adults, but these studies only focused on 
people who were already frail or had complex care needs.15,16 The ‘frail older Adults: Care 
in Transition-study’ found only small intervention effects for instrumental activities of daily 
living.15 The study on Guided Care showed no significant effect on self-rated mental and 
physical health.16 RCTs on other integrated care programs for community-living older adults 
presented mixed results. Physical function, for example, improved in some studies,39-42 
whereas it did not change in others.43-45 In addition, the effects of integrated care on quality 
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of life were mixed40,44 or null.45 Health status of older adults also did not change after 
receiving integrated care.46 The effects of individual intervention elements – for example, 
case management, home visits and geriatric assessment – on health-related outcomes for 
older people are also inconclusive.47-53
Our finding of no clear benefits for Embrace could be due to the duration of the 
intervention, the nature of the intervention, or methodological limitations. Firstly, the 
intervention may not have worked or may not yet have worked. We may have been dealing 
with an investment effect,55 as this multifaceted and complex intervention requires a 
cultural change in professionals’ deep-rooted working patterns, which could take more time 
than only twelve months. Assessment of effects in the longer term is therefore needed. 
Secondly, the contrast between our intervention and CAU may have been too small to 
detect differences over the first twelve-month period. The Dutch healthcare system is 
already of a quite high standard, as all inhabitants have health insurance and healthcare is 
easily accessible, leaving little room for improvement.56 This was confirmed by our finding 
that only the frail Embrace participants showed a significant increase in self-management 
knowledge and behavior. These participants had received little or no care before the start 
of the intervention, in contrast with the complex participants, the majority of whom already 
received home care. Thirdly, we had to deal with the heterogeneity and instability of the 
older population, which increased measurement error and thus reduced the likelihood of 
observing effects.57 Fourthly, the measurement instruments for health and well-being may 
not have been specific enough for this type of intervention and may not have been sensitive 
enough to detect changes in clinical practice.58 This could explain why we did find effects on 
two specifically developed measurement instruments: the PIH-OA, which is a version of the 
PIH for the evaluation of self-management knowledge and behavior in older adults,35 and 
the PAIEC,59 which is used in another Embrace study for evaluation of perceived quality of 
integrated care and support. 
Strengths and limitations
The strengths of this study are its design – a RCT targeting all community-living older adults 
– and its stratification of participants into risk profiles, thereby enabling professionals to 
provide patient-centered care and support. Moreover, we were able to perform predefined 
subgroup analyses to examine the effect of integrated care in subgroups at a higher risk of 
deterioration.60
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We must also acknowledge a potential limitation. We randomized within GP practices, which 
increased the risk of contamination. Although we instructed GPs to provide care as usual to 
patients who were not assigned to the intervention, we may have underestimated the effect on 
CAU participants. However, regular GP visits are brief and only take about ten minutes,25 with 
little time to discuss the topic of concern – let alone other health-related topics.61 Moreover, 
CAU participants did not receive any additional support that was part of the intervention.
Implications for practice, policy, and research
The present study showed that receiving twelve months of integrated care has no clear 
beneficial effect on patient-reported outcomes. Based on these results, the implementation 
of integrated care services for older adults cannot be recommended. However, in a 
qualitative study of Embrace, older adults indicated that they felt safe and secure due to 
Embrace care and support.6 These results could contribute to decision-making and show the 
need for mixed method evaluations.62 An effect study using goal attainment scaling could 
provide insight into the quality of care delivered by Embrace. In addition, it could offer an 
explanation for the absence of clear effects in the present study.62
Furthermore, future research should focus on the long-term effects of Embrace. A future 
cost-effectiveness study could help policy makers and professionals decide whether to 
implement Embrace. Finally, the effects of Embrace should also be evaluated in other 
geographical areas and in other cultures with different healthcare systems. 
Conclusion
The present study showed that receiving twelve months of care and support from Embrace, a 
person-centered and integrated care service for community-living older adults, has no clear 
beneficial effect on patient-reported health, wellbeing and self-management outcomes. 
Future research should provide insight into the long-term effects of Embrace. As this is 
the first CCM-based RCT to include a population-based sample of community-living older 
adults, it contributes to the design of future research on population-based integrated care. 
98 s CHAPTER 5
ACKNOWLEDGEMENTS
We would like to thank the participating older adults and healthcare professionals from 
the fifteen GP practices, health care organisation Zorggroep Meander, welfare organisation 
Tinten welzijnsgroep and Coen Ronde BSc, without whom this study could not have been 
performed. We would also like to thank Nienke Verheij MSc, all research assistants and 
volunteers in welfare for their contribution to the data collection. In addition, we would like 
to thank Roy Stewart PhD and Josue Almansa Ortiz PhD, statisticians, for their statistical 
support and for their help and advice in imputing our data.
 5
99 Effects of Embrace s
REFERENCES
1. Sixsmith J, Sixsmith A, Fange AM, et al. Healthy ageing and home: The perspectives of very old people in five 
European countries. Soc Sci Med. 2014;106:1-9.
2. Lofqvist C, Granbom M, Himmelsbach I, Iwarsson S, Oswald F, Haak M. Voices on relocation and aging in place in 
very old age – A complex and ambivalent matter. Gerontologist. 2013;53(6):919-927. 
3. Wiles JL, Leibing A, Guberman N, Reeve J, Allen RE. The meaning of “aging in place” to older people. Gerontologist. 
2012;52(3):357-366.
4. Spoorenberg SL, Reijneveld SA, Middel B, Uittenbroek RJ, Kremer HP, Wynia K. The Geriatric ICF Core Set 
reflecting health-related problems in community-living older adults aged 75 years and older without dementia: 
Development and validation. Disabil Rehabil. 2015;37:2337-2343.
5. Chen Y, Feeley TH. Social support, social strain, loneliness, and well-being among older adults: An analysis of the 
Health and Retirement Study. JSPR. 2014;31:141.
6. Spoorenberg SL, Wynia K, Fokkens AS, Slotman K, Kremer HP, Reijneveld SA. Experiences of community-
living older adults receiving integrated care based on the Chronic Care Model: A qualitative study. PLoS One. 
2015;10(10):e0137803.
7. Claassens L, Widdershoven GA, Van Rhijn SC, et al. Perceived control in health care: A conceptual model based 
on experiences of frail older adults. J	Aging	Stud. 2014;31:159-170.
8. Lachman ME. Perceived control over aging-related declines: Adaptive beliefs and behaviors. CDPS. 2006;15:282.
9. Wolinsky FD, Wyrwich KW, Babu AN, Kroenke K, Tierney WM. Age, aging, and the sense of control among older 
adults: A longitudinal reconsideration. J Gerontol B Psychol Sci Soc Sci. 2003;58(4):S212-20.
10. Beard JR, Bloom DE. Towards a comprehensive public health response to population ageing. Lancet. 
2015;385(9968):658-661.
11. Coleman K, Austin BT, Brach C, Wagner EH. Evidence on the Chronic Care Model in the new millennium. Health 
Aff	(Millwood). 2009;28(1):75-85.
12. Nolte E, McKee M. Making it happen. In: Nolte E, McKee M, eds. Caring	for	people	with	chronic	conditions.	A	health	
system	perspective.	1st ed. Maidenhead: Open University Press; 2008:222-244.
13. Singh D, Ham C. Improving	care	for	people	with	long-term	conditions:	A	review	of	UK	and	international	frameworks.	
Birmingham: NHS Institute for Innovation and Improvement; 2006. 
14. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A. Improving chronic illness care: Translating 
evidence into action. Health	Aff	(Millwood). 2001;20(6):64-78.
15. Hoogendijk EO, van der Horst HE, van de Ven PM, et al. Effectiveness of a Geriatric Care Model for frail older 
adults in primary care: Results from a stepped wedge cluster randomized trial. Eur	J	Intern	Med. 2016;28:43-51.
16. Boult C, Leff B, Boyd CM, et al. A matched-pair cluster-randomized trial of guided care for high-risk older 
patients. J	Gen	Intern	Med. 2013;28(5):612-621.
17. Nolte E, McKee M. Integration and chronic care: A review. In: Nolte E, McKee M, eds. Caring	 for	people	with	
chronic	conditions.	A	health	system	perspective.	1st ed. Maidenhead: Open University Press; 2008:64-91.
18. Spoorenberg SL, Uittenbroek RJ, Middel B, Kremer BP, Reijneveld SA, Wynia K. Embrace, a model for integrated 
elderly care: Study protocol of a randomized controlled trial on the effectiveness regarding patient outcomes, 
service use, costs, and quality of care. BMC Geriatr. 2013;13(1):62.
19. Peters LL, Boter H, Slaets JP, Buskens E. Development and measurement properties of the self assessment 
version of the INTERMED for the elderly to assess case complexity. J Psychosom Res. 2013;74(6):518-522.
20. Peters LL, Boter H, Buskens E, Slaets JP. Measurement properties of the Groningen Frailty Indicator in home-
dwelling and institutionalized elderly people. J Am Med Dir Assoc. 2012;13:546-551.
21. Steverink N, Slaets JPJ, Schuurmans H, Van Lis M. Measuring frailty: Development and testing of the Groningen 
Frailty Indicator (GFI). Gerontologist. 2001;41(1):236.
22. Kang M, Ragan BG, Park JH. Issues in outcomes research: An overview of randomization techniques for clinical 
trials. J	Athl	Train. 2008;43(2):215-221.
23. Schols JM, Crebolder HF, van Weel C. Nursing home and nursing home physician: The Dutch experience. J Am 
Med Dir Assoc. 2004;5(3):207-212.
24. Schäfer W, Kroneman M, Boerma W, et al. The Netherlands: Health system review. Health	Syst	Transit. 2010;12(1).
25. Deveugele M, Derese A, Van den Brink-Muinen A, Bensing J, De Maeseneer J. Consultation length in general 
practice: Cross sectional study in six European countries. BMJ. 2002;325(7362):472.
26. Szende A, Oppe M, Devlin N. EQ-5D	value	sets:	 Inventory,	comparative	review	and	user	guide.	Vol 2015. 2nd ed. 
Dordrecht, the Netherlands: Springer; 2007.
27. Lamers LM, Stalmeier PF, McDonnell J, Krabbe PF, van Busschbach JJ. Measuring the quality of life in economic 
evaluations: The Dutch EQ-5D tariff. Ned	Tijdschr	Geneeskd. 2005;149(28):1574-1578.
28. Brooks R. EuroQol: The current state of play. Health Policy. 1996;37(1):53-72.
29. Laan W, Zuithoff NP, Drubbel I, et al. Validity and reliability of the katz-15 scale to measure unfavorable health 
outcomes in community-dwelling older people. J	Nutr	Health	Aging. 2014;18(9):848-854.
100 s CHAPTER 5
30. Kastermans M, Knuvers K, Dorland L, Slaets J. Validity and reliability of the Groningen Well- being Indicator for 
the elderly . Unpublished	manuscript. 
31. Van der Zee KI, Sanderman R, Heyink JW, De Haes H. Psychometric qualities of the RAND 36-item health survey 
1.0: A multidimensional measure of general health status. Int	J	Behav	Med. 1996;3(2):104-122.
32. Steverink N. Self-management ability scale: SMAS-30 (version 2/2008). Available from: http://www.
nardisteverink.nl/index.php?content=materials. 
33. Schuurmans H, Steverink N, Frieswijk N, Buunk BP, Slaets JP, Lindenberg S. How to measure self-management 
abilities in older people by self-report. The development of the SMAS-30. Qual	Life	Res. 2005;14(10):2215-2228.
34. Battersby MW, Ask A, Reece MM, Markwick MJ, Collins JP. The Partners in Health scale: The development and 
psychometric properties of a generic assessment scale for chronic condition self-management. Aust J Prim 
Health. 2003;9:41.
35. Veldman K, Reijneveld S, Lahr M, Uittenbroek R, Wynia K. The Partners in Health scale for older adults (PIH-
OA): design and examination of its psychometric properties in a Dutch population of older adults. Accepted	for	
publication in Health Expect. 
36. Middel B, Stewart R, Bouma J, van Sonderen E, van den Heuvel WJ. How to validate clinically important change in 
health-related functional status. Is the magnitude of the effect size consistently related to magnitude of change 
as indicated by a global question rating? J Eval Clin Pract. 2001;7(4):399-410.
37. Cohen J. Statistical	power	analysis	for	the	behavioural	sciences.	Revised ed. New York: Academic Press; 1977.
38. Polit DF, Gillespie BM. Intention-to-treat in randomized controlled trials: Recommendations for a total trial 
strategy. Res Nurs Health. 2010;33(4):355-368.
39. van Buuren S, Brand J, Groothuis-Oudshoorn C, Rubin D. Fully conditional specification in multivariate 
imputation. JSCS. 2006;76:1049-1064.
40. Gustafsson M, Kristensson J, Holst G, Willman A, Bohman D. Case managers for older persons with multi-
morbidity and their everyday work – A focused ethnography. BMC Health Serv Res. 2013;13:496.
41. Little RJ, D’Agostino R, Cohen ML, et al. The prevention and treatment of missing data in clinical trials. N	Engl	J	
Med. 2012;367(14):1355-1360.
42. Bernabei R, Landi F, Gambassi G, et al. Randomised trial of impact of model of integrated care and case 
management for older people living in the community. BMJ. 1998;316(7141):1348-1351.
43. Leveille SG, Wagner EH, Davis C, et al. Preventing disability and managing chronic illness in frail older adults: A 
randomized trial of a community-based partnership with primary care. J Am Geriatr Soc. 1998;46(10):1191-1198.
44. Eklund K, Wilhelmson K, Gustafsson H, Landahl S, Dahlin-Ivanoff S. One-year outcome of frailty indicators and 
activities of daily living following the randomised controlled trial: “Continuum of care for frail older people”. 
BMC Geriatr. 2013;13:76.
45. Eklund K, Wilhelmson K. Outcomes of coordinated and integrated interventions targeting frail elderly people: A 
systematic review of randomised controlled trials. Health Soc Care Community. 2009;17(5):447-458.
46. Counsell SR, Callahan CM, Clark DO, et al. Geriatric care management for low-income seniors: A randomized 
controlled trial. JAMA. 2007;298(22):2623-2633.
47. Low LF, Yap M, Brodaty H. A systematic review of different models of home and community care services for 
older persons. BMC Health Serv Res. 2011;11:93.
48. Tappenden P, Campbell F, Rawdin A, Wong R, Kalita N. The clinical effectiveness and cost-effectiveness of home-
based, nurse-led health promotion for older people: A systematic review. Health	Technol	Assess. 2012;16(20):1-72.
49. Huss A, Stuck AE, Rubenstein LZ, Egger M, Clough-Gorr KM. Multidimensional preventive home visit programs 
for community-dwelling older adults: A systematic review and meta-analysis of randomized controlled trials. J 
Gerontol A Biol Sci Med Sci. 2008;63(3):298-307.
50. Beswick AD, Rees K, Dieppe P, et al. Complex interventions to improve physical function and maintain 
independent living in elderly people: A systematic review and meta-analysis. Lancet. 2008;371(9614):725-735.
51. van Haastregt JC, Diederiks JP, van Rossum E, de Witte LP, Crebolder HF. Effects of preventive home visits to 
elderly people living in the community: Systematic review. BMJ. 2000;320(7237):754-758.
52. Bouman A, van Rossum E, Nelemans P, Kempen GI, Knipschild P. Effects of intensive home visiting programs for 
older people with poor health status: A systematic review. BMC Health Serv Res. 2008;8:74.
53. Stuck AE, Egger M, Hammer A, Minder CE, Beck JC. Home visits to prevent nursing home admission and functional 
decline in elderly people: Systematic review and meta-regression analysis. JAMA. 2002;287(8):1022-1028.
54. You EC, Dunt D, Doyle C, Hsueh A. Effects of case management in community aged care on client and carer 
outcomes: A systematic review of randomized trials and comparative observational studies. BMC Health Serv 
Res. 2012;12:395.
55. Toseland RW, O’Donnell JC, Engelhardt JB, Richie J, Jue D, Banks SM. Outpatient geriatric evaluation and 
management: Is there an investment effect? Gerontologist. 1997;37(3):324-332.
56. Björnberg A. Euro Health Consumer Index 2014 Report. Brussels, Belgium: Health Consumer Powerhouse; 2015. 
57. Kent DM, Rothwell PM, Ioannidis JP, Altman DG, Hayward RA. Assessing and reporting heterogeneity in 
treatment effects in clinical trials: A proposal. Trials. 2010;11:85.
 5
101 Effects of Embrace s
58. Haywood KL, Garratt AM, Fitzpatrick R. Older people specific health status and quality of life: A structured 
review of self-assessed instruments. J Eval Clin Pract. 2005;11(4):315-327.
59. Uittenbroek RJ, Reijneveld SA, Stewart RE, Spoorenberg SL, Kremer HP, Wynia K. Development and psychometric 
evaluation of a measure to evaluate the quality of integrated care: The Patient Assessment of Integrated Elderly 
Care. Health Expect. 2016;4:962-972.
60. Lin JS, Whitlock EP, Eckstrom E, et al. Challenges in synthesizing and interpreting the evidence from a 
systematic review of multifactorial interventions to prevent functional decline in older adults. J Am Geriatr Soc. 
2012;60(11):2157-2166.
61. Tai-Seale M, McGuire TG, Zhang W. Time allocation in primary care office visits. Health Serv Res. 2007;42(5):1871-1894.
62. Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating complex interventions: The new Medical 
Research Council Guidance. BMJ. 2008;337:a1655.















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 110 s CHAPTER 5
TA
B
LE
 S
9
 s 
P
at
ie
nt
-r
ep
o
rt
ed
 o
ut
co
m
es
 a
t 
12
-m
o
nt
h 
fo
llo
w
-u
p
 in
 t
he
 E
m
b
ra
ce
 s
tu
d
y:
 d
et
ai
le
d
 r
es
ul
ts
 o
f 
th
e 
co
m
p
le
te
 c
as
e 
m
ul
ti
le
ve
l a
na
ly
se
s 
us
in
g
 d
at
a 
fr
o
m
 p
ar
ti
ci
p
an
ts
 w
it
h 
th
e 
ri
sk
 p
ro
fi 
le
 R
ob
us
t 
(n
=8
54
)
C
A
U
Em
br
ac
e
D
iff
 e
re
nc
e 
in
 Δ
 b
et
w
ee
n 
C
A
U
 a
nd
 E
m
br
ac
e
Sc
al
e 
sc
o
re
s 
(r
an
ge
)
H
ig
he
r 
sc
o
re
*
T0
Δ
T0
Δ
n
M
ea
n
(S
D
)
n
M
ea
n
(S
D
)
n
M
ea
n
(S
D
)
n
M
ea
n
(S
D
)
n
t
B
95
%
 C
I
p†
ES
H
ea
lt
h
 
 
EQ
-5
D
-3
L
-0
.3
3-
1.
00
+
41
3
0.
86
(0
.1
0)
34
6
0.
11
(0
.9
8)
43
3
0.
86
(0
.1
0)
34
4
0.
04
(0
.6
3)
69
0
-1
.0
8
-0
.0
7
-0
.1
9 
to
 0
.0
6
0.
28
2
0.
08
EQ
-5
D
-V
A
S
0-
10
0
+
41
2
76
.5
(1
4.
5)
34
3
-0
.9
(1
1.
1)
42
7
77
.7
(1
4.
1)
33
7
-0
.1
(1
3.
9)
68
0
0.
78
0.
75
-1
.1
3 
to
 2
.6
2
0.
43
5
0.
06
IN
TE
R
M
ED
-E
-S
A
0-
60
-
41
6
7.
6
(3
.9
)
34
8
0.
5
(3
.7
)
43
8
7.
5
(3
.7
)
34
5
0.
3
(4
.2
2)
69
3
-0
.5
9
-0
.1
8
-0
.7
7 
to
 0
.4
1
0.
55
6
0.
04
G
FI
0-
15
-
41
6
2.
0
(1
.3
)
34
8
0.
5
(1
.6
)
43
8
2.
0
(1
.3
)
34
5
0.
4
(1
.7
)
69
3
-0
.8
2
-0
.1
0
-0
.3
4 
to
 0
.1
4
0.
41
4
0.
06
Ka
tz
-1
5
0-
15
-
39
2
0.
80
(1
.5
1)
32
1
0.
03
(1
.3
4)
42
3
0.
65
(1
.2
7)
32
2
0.
28
(1
.2
4)
64
3
2.
43
0.
25
0.
05
 t
o
 0
.4
5
0.
01
5
0.
19
PA
D
L
0-
6
-
40
5
0.
17
(0
.5
3)
33
8
0.
01
(0
.6
5)
42
9
0.
18
(0
.4
6)
33
5
0.
07
(0
.5
2)
67
3
1.
37
0.
06
-0
.0
3 
to
 0
.1
5
0.
17
2
0.
11
IA
D
L
0-
7
-
39
9
0.
56
(1
.0
2)
33
1
0.
06
(0
.8
5)
42
6
0.
42
(0
.8
9)
32
9
0.
19
(0
.8
2)
66
0
2.
01
0.
13
0.
00
 t
o
 0
.2
6
0.
04
4
0.
16
W
el
lb
ei
ng
 
 
G
W
I S
F 
Sc
or
e
0-
1
+
36
5
0.
94
(0
.1
0)
30
1
-0
.0
3
(0
.1
3)
39
2
0.
94
(0
.1
2)
30
7
-0
.0
2
(0
.1
4)
60
8
0.
66
0.
01
-0
.0
1 
to
0.
03
0.
50
8
0.
05
Q
o
L 
ge
ne
ra
l
0-
5
-
41
6
2.
44
(0
.8
4)
34
6
0.
09
(0
.8
4)
43
5
2.
43
(0
.8
4)
34
5
0.
02
(0
.8
7)
69
1
-1
.1
2
-0
.0
7
-0
.2
0 
to
0.
05
0.
26
3
0.
09
Q
o
L 
vs
 1
 y
ea
r 
ag
o
0-
5
-
41
6
3.
00
(0
.5
0)
34
8
0.
01
(0
.7
1)
43
5
2.
93
(0
.5
5)
34
5
0.
14
(0
.7
2)
69
3
2.
37
0.
13
0.
02
 t
o
0.
24
0.
01
8
0.
18
Se
lf
-m
an
ag
em
en
t
 
 
SM
A
S-
30
 
0-
10
0
+
40
1
61
.1
(1
1.
6)
33
0
-1
.3
(8
.5
)
41
9
61
.5
(1
1.
2)
32
3
-0
.9
(8
.3
)
65
3
0.
61
0.
39
-0
.8
8 
to
 1
.6
7
0.
54
5
0.
05
IN
IT
0-
10
0
+
40
9
59
.9
(1
4.
4)
34
1
-2
.8
(1
3.
2)
43
5
59
.9
(1
5.
2)
34
3
-2
.0
(1
3.
0)
68
4
0.
80
0.
80
-1
.1
6 
to
 2
.7
7
0.
42
2
0.
06
SE
0-
10
0
+
41
4
78
.1
(1
2.
1)
34
6
-0
.7
(1
1.
5)
43
5
77
.6
(1
1.
4)
34
2
-0
.3
(1
2.
0)
68
8
0.
50
0.
44
-1
.3
0 
to
 2
.1
8
0.
61
9
0.
04
IN
V
ES
T
0-
10
0
+
41
6
65
.4
(1
5.
6)
34
8
-2
.1
(1
3.
4)
43
6
65
.0
(1
5.
8)
34
3
-0
.2
(1
3.
0)
69
1
1.
87
1.
87
-0
.1
0 
to
 3
.8
3
0.
06
2
0.
14
P
O
SI
TI
V
0-
10
0
+
41
2
66
.9
(1
4.
5)
34
4
-0
.4
(1
2.
6)
43
3
67
.4
(1
2.
6)
34
0
0.
0
(1
2.
9)
68
4
0.
45
0.
43
-1
.4
6 
to
 2
.3
3
0.
65
4
0.
03
M
U
LT
0-
10
0
+
41
5
43
.5
(1
8.
7)
34
4
-0
.4
(1
4.
7)
43
2
44
.8
(1
8.
9)
33
9
-1
.5
(1
5.
4)
68
3
-0
.9
4
-1
.0
7
-3
.3
2 
to
 1
.1
8
0.
35
0
0.
07
VA
R
0-
10
0
+
40
8
52
.9
(1
6.
2)
33
7
-0
.8
(1
6.
1)
42
4
54
.0
(1
5.
5)
33
1
-1
.3
(1
5.
1)
66
8
-0
.4
4
-0
.5
3
-2
.8
9 
to
 1
.8
4
0.
66
1
0.
03
PI
H
-O
A
8-
64
+
39
7
49
.1
(8
.8
)
32
2
0.
3
(8
.6
)
41
9
49
.7
(8
.5
)
32
5
0.
3
(8
.7
)
64
7
-0
.0
4
-0
.0
3
-1
.3
6 
to
 1
.3
0
0.
96
6
0.
00
Kn
ow
le
dg
e
2-
16
+
41
0
10
.4
(3
.7
)
33
4
0.
4
(4
.0
)
42
8
10
.2
(4
.0
)
33
6
0.
7
(4
.0
)
67
0
1.
14
0.
35
-0
.2
5 
to
 0
.9
5
0.
25
5
0.
09
M
an
ag
em
en
t
2-
16
+
40
6
12
.5
(3
.5
)
33
9
0.
0
(4
.0
)
43
0
12
.8
(3
.4
)
33
3
-0
.1
(4
.0
)
67
2
-0
.1
7
-0
.0
5
-0
.6
6 
to
 0
.5
5
0.
86
6
0.
01
C
o
p
in
g
4-
32
+
40
5
26
.2
(4
.4
)
33
7
0.
1
(4
.3
)
43
0
26
.6
(4
.4
)
33
9
-0
.3
(4
.4
)
67
6
-1
.2
7
-0
.4
2
-1
.0
8 
to
 0
.2
3
0.
20
3
0.
10
C
A
U
 =
 C
ar
e 
as
 u
su
al
; E
Q
-5
D
-3
L 
= 
Eu
ro
Q
ol
-5
D
-3
L;
 E
Q
-V
A
S 
= 
Eu
ro
Q
oL
-5
D
 v
is
ua
l a
na
lo
gu
e 
sc
al
e;
 E
S 
= 
Eff
 e
ct
 s
iz
e 
d,
 t
hr
es
ho
ld
s 
<0
.2
 t
ri
vi
al
, ≥
 0
.2
- 0
.5
 s
m
al
l, 
≥0
.5
-0
.8
 m
ed
iu
m
, ≥
 0
.8
 la
rg
e;
 
G
FI
 =
 G
ro
ni
ng
en
 F
ra
ilt
y 
In
di
ca
to
r;
 G
W
I S
F 
Sc
or
e 
= 
G
ro
ni
ng
en
 W
el
l-b
ei
ng
 In
di
ca
to
r S
at
is
fa
ct
io
n 
Sc
or
e;
 IA
D
L 
= 
In
st
ru
m
en
ta
l A
ct
iv
it
ie
s 
of
 D
ai
ly
 L
iv
in
g;
 IN
IT
 =
 T
ak
in
g 
in
it
ia
ti
ve
s 
su
bs
ca
le
; 
IN
TE
R
M
ED
-E
-S
A
 =
 IN
TE
R
M
ED
 fo
r t
he
 E
ld
er
ly
 S
el
f-
A
ss
es
sm
en
t;
 IN
V
ES
T 
= 
In
ve
st
m
en
t 
be
ha
vi
ou
r s
ub
sc
al
e;
 K
at
z-
15
 =
 M
od
ifi 
ed
 K
at
z 
A
D
L 
in
de
x;
 M
U
LT
 =
 M
ul
ti
-f
un
ct
io
na
lit
y 
of
 re
so
ur
ce
s 
su
bs
ca
le
; P
A
D
L 
= 
Ph
ys
ic
al
 A
ct
iv
it
ie
s 
of
 D
ai
ly
 L
iv
in
g;
 P
IH
-O
A
 =
 P
ar
tn
er
s 
in
 H
ea
lt
h 
sc
al
e 
fo
r o
ld
er
 a
du
lt
s;
 P
O
SI
TI
V
E 
= 
Po
si
ti
ve
 fr
am
e 
of
 m
in
d 
su
bs
ca
le
; Q
O
L 
= 
Q
ua
lit
y 
of
 li
fe
; S
E 
= 
Se
lf
-
effi
  
ca
cy
 b
el
ie
fs
 s
ub
sc
al
e;
 S
M
A
S-
30
 =
 S
el
f-
M
an
ag
em
en
t 
A
bi
lit
y 
Sc
al
e 
ve
rs
io
n 
2;
 V
A
R
 =
 V
ar
ie
ty
 in
 re
so
ur
ce
s 
su
bs
ca
le
.
* 
+ 
H
ig
he
r s
co
re
 m
ea
ns
 im
pr
ov
em
en
t;
 - 
hi
gh
er
 s
co
re
 m
ea
ns
 d
et
er
io
ra
ti
on
; †
 V
al
ue
s 
ar
e 
co
rr
ec
te
d 
fo
r a
ge
 a
nd
 s
ex
; b
ol
d 
va
lu
es
 in
di
ca
te
 p
<0
.0
5.
 
